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STAPHAUREX*

RAPID LATEX TEST KIT FOR THE IDENTIFICATION OF
STAPHYLOCOCCUS AUREUS

INTENDED USE
Staphaurex is a rapid slide agglutination procedure for differentiating
staphylococci which possess coagulase and/or protein A, particularly
Staphylococcus aureus, from staphylococci which possess neither
of these factors.

PRINCIPLE OF THE PROCEDURE
Plasma coagulase tests are frequently used to assist in the identification
of Staphylococcus aureus. Two distinct factors are involved
independently. The slide coagulase test detects cell-associated clumping
factor, sometimes referred to as bound coagulase, which reacts with
fibrinogen to cause aggregation of the organisms11. The tube coagulase
test detects extracellular staphylocoagulase, sometimes called free
coagulase, which activates prothrombin thereby initiating clot formation
in the plasma. Approximately 97% of human isolates of S. aureus
possess both factors; strains lacking one of the factors occur in roughly
equal proportions2. False positive and false negative reactions can be
encountered with both tests2.

Over 95% of human strains of S. aureus produce protein A,
independently of clumping factor or staphylocoagulase, and this may
be cell-associated and/or extracellular4. Protein A has a specific affinity
for the Fc moiety of immunoglobulin G (IgG).

It has been demonstrated that S. aureus cultures possessing clumping
factor and protein A can be identified using human plasma-coated latex
particles, which agglutinate in a rapid slide procedure1.
The Staphaurex reagent consists of polystyrene latex particles which
have been coated with fibrinogen and IgG. When mixed on a slide with
a suspension of S. aureus organisms, reaction of clumping factor with
the fibrinogen, and/or of protein A with the IgG causes rapid, strong
agglutination of the latex particles.

REAGENTS

Test Latex
3 bottles (ZL30) or 10 bottles (ZL31) containing a buffered suspension
of polystyrene latex, each bottle containing a minimum of 1.7 ml
(sufficient for 40 tests). The latex particles are coated with human
fibrinogen and IgG. Contains 0.025% Bronidox® preservative.

Concentrated solutions of the IgG and fibrinogen used to coat the latex
particles have been tested for the presence of hepatitis B surface
antigen, anti-HCV and anti-HIV-1/HIV-2 and found to be negative.

WARNINGS AND PRECAUTIONS
For in vitro diagnostic use only.
For professional use only.
Please refer to the manufacture’s safety data sheet and the product
labelling for information on potentially hazardous components.

HEALTH AND SAFETY INFORMATION
CAUTION: This kit contains components of human origin. No test method
can offer complete assurance that products derived from human sources
will not transmit infection. Therefore, all material of human origin should
be considered as potentially infectious. It is recommended that these
reagents and test specimens be handled using established good
laboratory working practices. The negative serum used for the
manufacture of the controls has been screened negative for HBsAg
and antibodies to HIV and HCV.

Test specimens may contain pathogenic organisms and must
be handled with appropriate precautions.
Caution: This product contains dry natural rubber.

STORAGE AND LIFE
The Test Latex is provided ready for use and should be stored in
an upright position at 2 to 8°C, where it will retain activity at least until
the date shown on the bottle label. DO NOT FREEZE. AVOID STORAGE
AT ROOM TEMPERATURE. DO NOT STAND THE REAGENT IN
BRIGHT LIGHT ON THE BENCH.

Indications of Deterioration
Failure of the reagents to react as described in the section Quality
Control Procedures may indicate deterioration. Latex reagents which
shown signs of aggregation or “lumpiness” must be vigorously shaken
before use. If this is not effective the reagent may have been frozen or
kept at an elevated temperature and should not be used.

SPECIMEN COLLECTION AND PREPARATION
For details of specimen collection and treatment a standard text book
should be consulted3. Cultures may be tested direct from the primary
culture plate if there is sufficient growth. Alternatively a subculture should
be made on blood or nutr ient agar for subsequent testing.
The best results are obtained from enriched media such as blood agar
or nutrient agar; Columbia CNA agar and Baird-Parker medium also
give satisfactory results. THE USE OF FRESH CULTURES GROWN
OVERNIGHT IS RECOMMENDED. Growth from DN-ase agar may be
tested within 15 minutes of flooding the plate with hydrochloric acid.
Organisms growing on high-salt selective media, such as mennitol-salt
agar, tend to show ‘roughness’ or ‘stringyness’ in the latex,
and interpretation of the reactions obtained in the test may be more
difficult when these media are used. It is recommended that the culture
should be Gram-stained in association with the latex test
to confirm the staphylococcal morphology of the organisms.

MATERIALS SUPPLIED
The following materials are provided in the kit sufficient for 120 tests
(ZL30) and 400 tests (ZL31).

• Test latex suspension.

• Disposable Reaction Cards (provided with ZL30 kits only).
(PLEASE NOTE: They may be cut when performing less than six
tests. Do not bend or touch the reaction areas).

• Disposable sampling and mixing sticks (provided with ZL30 kits only).

TEST PROCEDURE
1. Each bottle of latex reagent contains a minimum of 1.7 ml (sufficient

for 40 tests). Shake the latex to obtain an even suspension
and dispense a drop into a circle on the reaction card for each
culture to be tested.

2. Take a mixing stick and pick up some of the culture by touching
it with the flat end of the stick. As a guide, an amount of growth
roughly equivalent to six average-sized colonies should be picked.
Before sampling colonies from DN-ase agar which has been flooded
with hydrochloric acid, tilt the plate so that the growth is not covered
by hydrochloric acid.

3. Emulsify the sample of culture in a drop of latex by rubbing with the
flat end of the stick. Rub thoroughly, but not too vigorously or the
surface of the card may be damaged. Some strains, particularly of
species other than S. aureus remain difficult to emulsify and this
should be noted, since lumps of unemulsified culture can make the
latex appear ‘rough’ or ‘stringy’ on reading. Spread the latex over
approximately half the area of the circle. Discard the mixing stick
for safe disposal.

4. Rotate the card gently for up to 20 seconds and examine
for agglutination, holding the card at normal reading distance
(25-35 cm) from the eyes. Do not use a magnifying lens.
The patterns obtained are clear cut and can be recognised under
any normal lighting conditions.

5. Dispose of the card into disinfectant – do not re-use.

READING OF RESULTS
A positive result is indicated by the development of an agglutinated
pattern showing clearly visible clumping of the latex particles with
clearing of the milky background (Figure 1). Most positive reactions
will be almost instantaneous.

A negative result is indicated when the latex does not agglutinate and
the milky appearance remains substantially unchanged throughout the
test (Figure 2). It should also be noted that traces of granularity may be
seen in negative patterns due to the particulate nature of both reactants.

NOTE: Increased granularity may be observed if the Latex Suspensions
are rotated for more than 20 seconds.
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Rough or stringy reactions appear as white specks or stringy aggregates
(Figure 3) and should be interpreted as follows:–

1. When accompanied by a milky background they should be recorded
as negative.

2. When accompanied by a clear background they are likely to be
positive.

Care should be taken in the interpretation of such results.

Figure 1 Figure 2 Figure 3

INTERPRETATION OF RESULTS
A positive reaction indicates the presence of either coagulase
or protein A, or both, in the culture under test and a negative result
indicates their absence.

QUALITY CONTROL PROCEDURES
Under normal circumstances it will become apparent in day-to-day
testing if the reagent fails to operate properly. The latex suspension
should always be inspected for granularity as it is dropped onto
the test card. Some granularity can be removed by shaking vigorously
but if there is evidence of auto-agglutination, the suspension should
not be used. In addition, known stock cultures of S. aureus and
S. epidermidis should be used periodically as controls.

LIMITATIONS OF THE PROCEDURE
Specimens grown on high-salt-supplemented media such as
mannitol-salt agar tend not to emulsify well giving ‘rough’ or ‘stringy’
reactions (see Reading of Results) and may be relatively weak
in their protein A and coagulase content.

Some species of Staphylococcus in addition to S. aureus notably
S. hyicus and S. intermedius may give positive results in conventional
coagulase tests9, and may also react in the latex procedure.
If necessary these species may be identified by biochemical test
procedures, but they are not considered to be of major clinical
significance in man.

Some other coagulase negative staphylococcal species, such as
S. capitis possess plasma protein binding factors8, but these do not
react in the Staphaurex Test. However, a few strains identified
biochemically as S. saprophyticus have given weak positive reactions
and further identification of urinary isolates may be required.

Some streptococci and possibly other organisms possess
immunoglobulin or other plasma protein binding factors which can react
in the latex test5,6,7,10 and there are several species such as
Escherichia coli and Candida albicans which are able to non-specifically
agglutinate latex particles. To eliminate potential interference from these
organisms a Gram stain should be performed so that only organisms
with staphylococcal morphology are tested.

PERFORMANCE CHARACTERISTICS
Staphaurex was evaluated in five centres on a total of 940 routine
(presumed staphylococcal) clinical isolates. The cultures were also
tested by two or more of the following established procedures: slide
coagulase, tube coagulase, DN-ase, biochemical tests (Table 1).

a) Sensitivity
525 of the clinical cultures tested gave a positive reaction in
at least one of the established tests for S. aureus identification and
516 of these samples were positive in two or more tests
(Table 1).

Staphaurex correctly identified 522 of the 525 presumed S. aureus
cultures. Two of the three cultures which gave a negative result
did not possess clumping factor, protein A or produce free coagulase
and were subsequently identified as staphylococcal species other
than S. aureus. The third sample was not available for further
identification. The sensitivity of Staphaurex was calculated to be
99.8% (522/523).

b) Specificity
Staphaurex gave a negative result with 413 of the 415 cultures
which did not react in any of the established tests for S. aureus
identification (specificity 99.5%, Table 1). The two cultures which
gave a positive result with Staphaurex were both identified as
S. saprophyticus.

c) Predictive Values
The predictive values of positive and negative Staphaurex tests
were 99.6% (522/524) and 99.8% (415/416) respectively.

Table 1

Identification of S. aureus: correlation between
established laboratory testsa and Staphaurex

on 940 routine clinical cultures

Staphaurex
+ – Totals

S. aureus – positive result in 515 1b 516
two or more established testsa

S. aureus – positive result in 7 2c 9
one established testa

Not S. aureus 2d 413 415

Totals 524 416 940
a Slide coagulase, tube coagulase, DN-ase, biochemical tests.
b Culture was not available for further investigation.
c These cultures did not possess clumping factor, protein A

or procude free coagulase and were found to be Staphylococci
other than S. aureus by an independent Reference Laboratory.

d Both cultures identified as S. saprophyticus.

BIBLIOGRAPHY
1 Essers, L. and Radebold, K. (1980). Rapid and reliable identification of

Staphylococcus aureus by a latex agglutination test. J. clin. Microbiol., 12, 641.
2 Jeljaszewicz, J., Switalski, L.M. and Adlam, C. (1983). Staphylococci and

Staphylococcal infections, Vol. 2. Edited by Easmon, C.S.F. and Adlam, C.
Academic Press, London, pages 525-557.

3 Kloos, W.E. and Jorgensen, J.H. (1985). Manual of Clinical Microbiology, 4th
Ed., Edited by Lenette, E.H., Balows, A., Hausler, W.J. and Shadomy, H.J.
American Society for Microbiology, Washington, D.C. pages 143-153.

4 Langone, J.J. (1982). Protein A of Staphylococcus aureus and Related
Immunoglobulin Receptors Produced by Streptococci and Pneumonococci.
Advances in Immunology, 32, 157.

5 Myhre, E.B. and Kronvall, G. (1980). Demonstration of specific Binding Sites
for Human Serum Albumin in Group C and G Streptococci. Inf. Immun.,  27, 6.

6 Myhre, E.B. and Kronvall, G. (1980). Immunochemical Aspects of Fc-Mediated
Binding of Human IgG Subclasses to Group A, C and G Streptococci. Molecular
Immunol., 17, 1563.

7 Myhre, E.B. and Kuusela, P. (1983). Bidning of Human Fibronectin to Group A,
C and G Streptococci. Inf. Immun., 40, 29.

8 Osland, A. (1982). Properties of the Serum Factor involved in the Precipitation
Reaction with Staphylococcus capitis. Acta path. microbiol. immunol. scand. Sect.
B., 90, 197.

9 Phillips. W.E. and Kloos, W.E. (1981). Identification of Coagulase-Positive
Staphylococcus intermedius and Staphylococcus hyicus subsp. hyicus Isolates
from Veterinary Clinical Specimens. J. clin. Microbiol., 14, 671.

10 Runehagen, A., Schönbeck C., Hedner, U., Hessel, B. and Kronvall G. (1981).
Binding of Fibrinogen Degradation products to S. aureus and to ß-Hemolytic
Streptococci Group A, C and G. Acta path. microbiol. scand. Sect. B., 89, 49.

11 Switalski, L.M. (1976). Isolation and Purification of Staphylococcal Clumping
Factor, Zbl. Bakt. Parasit. Infekt. Hyg. I. Abt., Supplement 5, 413.

Bronidox® is the registered trade name of Cognis UK Ltd.



4

Manufactured for:
Remel Inc.

Manufactured by:
Murex Biotech Limited
Central Road, Temple Hill
Dartford, Kent, DA1 5LR
UK

Available in the U.S.A. from:

12076 Santa Fe Drive
Lenexa, KS 66215

For Technical Assistance call:
Toll Free - 800 255 6730 / 913 888 0939
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